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Late Reoperations After Surgical and Endovascular Lower Limb
Revascularisation
P. Desgranges, J. Cron, E. Allaire, J. P. Becquemin and D. Melliere∗
Vascular Surgery Unit, Hoˆpital Henri Mondor, France
Objectives: to evaluate the rate of late reoperations after primary lower limb revascularisation.
Methods: a prospectively collected database of 639 consecutive patients, undergoing 763 primary arterial reconstruction
for lower limb occlusive disease during the five-year period 1989 through 1993, was analysed with regard to the rates
and locations of late (after 30 days) re-operation. The reconstruction was supra-inguinal in 527 (69%) cases, surgical in
391 (Group IA) and endovascular in 136 (Group IB). Infra-inguinal reconstruction had been performed in 236 (31%)
cases, surgical in 160 (Group IIA) and endovascular in 76 (Group IIB). The 499 men and 140 women were followed
during an average of 32 (range 1–122) months.
Results: the 5-year cumulative reoperation rates were 25% after supra-inguinal surgery and 28% after supra-inguinal
angioplasty, respectively (NS). The rates were 47% and 33% after infra-inguinal surgery and angioplasty, respectively
(p=0.04).
Conclusion: limbs treated for occlusive arterial disease carry a high risk of late reoperation whether the initial procedure
is open surgery or angioplasty. Reoperations were twice as common for infra-inguinal procedures.
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Introduction Materials and Methods
Patients suffering from chronic lower limb ischaemia All patients who had a primary arterial reconstruction,
by means of surgery or PTA, between January 1989may be treated either by conventional surgery (CS)
or percutaneous transluminal angioplasty (PTA). The and December 1993 were analysed. This five-year
period was chosen in order to obtain a sufficient lengthchoice of the procedure is usually guided by the
arterial lesions and the patients status, considering the of follow-up. Seven hundred and sixty-three limbs in
639 patients (499 men, 140 women, mean age 64, rangeexpected early and late results. Many patients will
require re-operation, because of graft occlusion, sten- 38–92 years) were operated and were followed for
an average of 32 months (range 1–122). For aorto-osis or anastomotic aneurysm formation.1
A study from the Swedish Vascular Registry showed bifemoral and axillo-bifemoral bypasses, the fate of
the two limbs was analysed separately. All data werethat after primary arterial reconstruction, 31% of
patients needed an additional procedure at 4 years.2 prospectively recorded in a database.
Patients with aortoiliac disease were offered inter-It was hypothesised that the risk of redo surgery might
be different after surgery compared to PTA. If so, vention as soon as their social life was disabled while
for patients with infrainguinal disease, a more con-should this be featured in to the decision regarding a
primary vascular procedure. servative course was followed. Only patients suffering
from critical ischaemia or trophic changes were con-The aim of this study was to evaluate the rate of
late reoperations according to the location of the initial sidered for infrapopliteal reconstructions. The tech-
niques of surgery were those currently used. Inarterial reconstruction and the type of procedure (Sur-
gery versus PTA). Late reoperations were defined as infrainguinal reconstructions, the vein was preferred
when available. During PTA, a stent was selectivelynew arterial reconstructions performed on the same
limb more than one month after the first intervention. used in case of recanalisation or poor results. The
procedures are listed in Table 1.
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Table 1. Primary revascularisation for obstructive disease of lower limbs during a 5 year period. Number of patients
(limbs).
Groups Types of revascularisation Surgery PTA
Group A Group B
Central Aortobifemoral bypass 119 (238)
Group I Aorto/iliofemoral bypass 70 (70)
Iliac endarterectomy 16 (16)
Extra-anatomic bypass 31 (36)
Profundoplasty 31 (31)
Iliac PTA 136 (136)
Subtotal 267 (391) 136 (136)
Infrainguinal Femoro-popliteal bypass 69 (69)
Group II Femoro-infrapopliteal bypass 91 (91)
Femoro-popliteal PTA 76 (76)
Subtotal 160 (160) 76 (76)
Total 427 (551) 212 (212)
Table 2. Patients demographics (% by limbs).
Central Infrainguinal
Groups Surgery PTA p Surgery PTA p
IA IB IIA IIB
(n=391) (n=136) (n=160) (n=76)
Mean age years 62 56 ns 69 70 ns
Men % 88 84 ns 65 62 ns
Diabetes % 8 14 ns 42 25 0.05
Hypertension % 37 23 0.01 42 45 ns
Coronary disease % 29 12 0.01 24 28 ns
Renal disease % 2 1 ns 4 3 ns
aorto-iliac lesions treated by surgery (n=391), group Arteriography was performed in selected cases. Re-
IB: aorto-iliac lesions treated by PTA (n=136), group operations (surgery, thrombolysis and PTA) were in-
IIA: infrainguinal lesions treated by surgery (n=160), dicated to restore patency, or to correct dangerous
and group IIb: infrainguinal lesions treated by PTA abnormalities such as a tight anastomotic stenosis or
(n=76). Profundoplasty were included in the aorto- an anastomotic aneurysm.
iliac surgery group as they represent revascularisation Reoperations have been categorised as:
of the ilio-femoral system. Stenting was not in-
(a) same site reoperations including those per-dividualised, as it was a part of the PTA procedure
formed at the level of the anastomoses;when necessary.
(b) proximal reoperations including all those per-In accordance with the TransAtlantic Inter-Society
formed to improve the inflow;Consensus (TASC) recommendations,3 long lesions
were preferentially treated with surgery and short (c) distal reoperations including all those per-
formed on the distal arteries.lesions with PTA. Comorbidities were also slightly
different (Table 2). Among patients presenting with
In this study which includes a great number ofaorto-iliac lesions, there was more hypertension and
different procedures, we did not separate the patientscoronary disease in group IA than in group IB. Among
according to the causes of reoperations (technicalpatients presenting with infrainguinal lesions, there
errors, atherosclerotic progression or hyperplasticwere more diabetics in group IIA than in group IIB.
stenosis) or to the different type of reoperations.The symptoms were also different; there were more
The SPSS software (SPSS Inc, Chicago, IL, U.S.A.)severe symptoms in group IA than in group IB and
was used to compute chi-square and survival analysisin group IIA compared to group IIB (Table 3).
curves. Comparison between actuarial curves wasAfter all revascularisations, patients underwent
annual physical and duplex-ultrasound examinations. done with the Wilcoxon statistic and comparison
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Table 3. Patients’ symptoms (% by patients).
Central Infrainguinal
Groups Surgery PTA p Surgery PTA p
IA IB IIA IIB
(n=267) (n=136) (n=160) (n=76)
Disabling claudication % 83 94 0.01 40 64 0.01
Rest pain % 10 4 0.05 26 18 ns
Tissue loss % 7 2 0.04 34 18 0.05
Table 4. Reoperations in group I (Aorto-iliac); IA: after initial conventional surgery; IB: after initial PTA and in group II
(infrainguinal); IIA: after surgery; IIB after PTA.
Central Infrainguinal
Groups Surgery PTA p Surgery PTA p
IA IB IIA IIB
(n=267) (n=136) (n=160) (n=76)
Limbs at risk (n) 391 136 160 76
Mean delay redo (months) 27 25 ns 24 37 0.02
% redo at 5 years 25 27 ns 47 33 0.04
Proximal site % 1 0 ns 17 8 ns
Same site % 17 23 ns 25 16 ns
Distal site % 6 4 ns 5 10 ns
between means with the Student t-test. A p value <0.05
was considered statistically significant.
Results
Overall, 145 limbs (19%) required at least one re-
operation: 14% had one, 3% had two and 2% had three
or more reoperations. There were 13% same-site, 3%
proximal and 4% distal reoperations.
Table 4 indicate the 5 years rate, the mean delay
and the locations of re-operations in groups I and II.
Figures 1 and 2 show that the rate increases with time.
In group I, the actuarial curve was reliable (SE<10%)
up to 120 months for group IA and 84 months for
Fig. 1. Actuarial rate of reoperation in Group I comparing aorto-
group IB. Overall comparison between the two curves iliac CS (–Ε–) and aorto-iliac PTA (–––) (p=0.108; ns). Dotted line
for standard error >10%.did not show a significant difference (p=0.108) (Fig.
1). Regarding the site of reoperation, there was no
difference between group IA and group IB (p>0.05).
The location of all reoperations in group IA was prox-
imal in 5%, at the same site in 71% and distal in 24%. group IIB. Overall comparison between the two curves
show a significant difference (p=0.02) (Fig. 2). TheIn group IB, it was, at the same site in 85% and distal
in 15%. The mean delay of reoperations in both groups proportion of limbs requiring reoperations at 5 years
was higher in group IIA than in group IIB: 46.6%was similar (27.2 months vs 25.4 months). In the‘
group IA, 56 reoperations out of 59 were Surgery. In versus 33% (p=0.04) (Fig. 2). Regarding the sites of
reoperation, the proportion was similar in both groups.the group IB, 16 reoperations out of 33 were a new
PTA. The mean delay of reoperations was statistically dif-
ferent: 24 months for group IIA and 37.3 months forIn group II, the actuarial curve was reliable (SE<10%)
up to 66 months for group IIA and 96 months for group IIB (p=0.02).
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33 reoperations after aorto-iliac disease treated by PTA,
28 (84.8%) involved the same anatomical site and
almost half of them were managed by endovascular
techniques. Several authors have shown that repeated
angioplasty for iliac restenoses has a low morbidity
and good long-term results.6,7 Conversely in case of
recurrence following surgery, a new surgery was re-
quired in 56 out of 59 patients.
At the infra-inguinal level, the rate of reoperation
was higher and the reoperation delay was earlier in
the surgery group. However, these patients presented
initially with more severe ischaemia.10 As patients
treated by femoro-popliteal PTA present less severe
lesions, a recurrence does not necessarily result in
clinical deterioration nor need a late reoperation. Fur-
thermore, when the initial procedure has been per-Fig. 2. Actuarial rate of reoperation in group II comparing infra-
inguinal CS (–Ε–) and infra-inguinal PTA (–––) (p=0.02). Dotted formed for claudication, rethrombosis may be
line for standard error >10%. asymptomatic and collaterals may have had time to
develop. In some cases of tissue loss, PTA favoured
Discussion wound healing and late rethrombosis was not as-
sociated with symptom recurrence.11 Treiman et al.
This study was designed to evaluate the reoperation recommended arterial bypass rather than repeat PTA
rate after arterial reconstruction at the aorto-iliac and for recurrent stenosis,8 but this is not our opinion.11
infrainguinal level. While surgery or PTA have often In conclusion, limbs treated for occlusive arterial
been compared in terms of morbidity, mortality and disease are at high risk of reoperation whatever the
patency, few studies have compared the rate of re- technique used, Surgery or PTA. In the present series,
operation. Reoperation will have a significant impact one limb out of 4 in case of aortoiliac initial re-
on the quality of life, the survival rate, and overall vascularisation and one out of 3 to 2 in case of infra-
cost.4,5 inguinal initial revascularisation required reoperations
Wright et al. found reoperation rate up to 16% after during a five-year period follow-up. After aortoiliac
femorodistal bypass and 20% after axillo-bifemoral reconstructions, reoperations involved most com-
bypass.1 Swedvasc has demonstrated that for clau- monly the initial anatomic site while after infrainguinal
dicating patients or patients with rest pain, re- reconstructions, it involved the same site in only half
operations were more frequent after surgery and after of cases. The rates of reoperation were identical after
distal reconstruction.2 both surgery or PTA for the aorto-iliac system and
Re-operation after PTA seems less frequent than higher after surgery for the infra-inguinal system com-
after surgery.6–8 At the iliac level, 16% of limbs treated pared to PTA, keeping in mind that patients treated by
with stenting underwent percutaneous redo inter- surgery presented with more severe symptomatology
vention with an average of 22 months in one series6 and had more severe arterial lesions. We suggest that
and 10% at 25 months in an other.7 In a recent ran- the risk of reoperation should not be considered in
domised study comparing stenting versus primary the choice between surgery and PTA. Whatever the
angioplasty for occlusive iliac lesions, the rates of technique used, all patients should be informed of the
reoperation at 2 years were 7% and 4% respectively.9 high risk of reoperation and the need for an all life
At the femoropopliteal level, in a group of 440 patients long survey.
who underwent PTA, 16.3% of the patients required
a reoperation with a mean delay of 14 months.8
In the present series, aorto-iliac reoperation rates
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